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In this dissertation, we namely discussed the pricing of European call option under
stochastic interest rate and the pricing of European call option with the risk of default
under stochastic interest rate. The core is the pricing of European call option with the
risk of default under stochastic interest rate.
Among the stochastic rate models, we adopt the Vasicek’s model. It has two
important properties: the first is randomness, the second is mean reversion. This
also satisfied the actual changes of the interest rate. When the interest rate being
stochastic we choose the zero coupon price as numeraires ,our approaches is based
on the martingale method, we derive the equivalent martingale measure by measure
transformation, the pricing formula of European call option was derived. For practical
effectiveness, we extend our method to the pricing of European call option with risk of
default in the stochastic framework. Generally speaking, it has two kinds of methods:
Structural Approach(Firm Value Model)and Reduced Form Approach(based on
Intensity Model). At present, many scholars have devoted themselves to the problem
of pricing the option with default risk, some of them adopt the hybrid model as default
risk model. however, most people study in the constant interest rate framework. In
this paper, we adopt the the European call option as an example to study the pricing
of options in the stochastic interest rate framework.







































框架，如Kohlhagen(1983) [2]，后来的还有Grabbe(1983) [3]以及Amin和Jarrow(1991) [4].
Hillard et al.(1991) [5]发现随机利率模型优于常数利率模型。Kang and Kim(2005) [6]在
即期利率是随机的情况下为浮动利率票据和脆弱期权进行定价。关于随机利率下




































献有许多，如 [16] [17] [18] [19]等，利用这种违约风险模型为各种各样的期权定价的也有一







𝑃 (𝑡, 𝑇 )：零息债券的价格。






























































以Ho and Lee为开始，在它的短期利率形式里，Ho and Lee给出了在测度Q下的r(t)的
随机利率微分方程，形式如下：

















𝑑𝑟𝑡 = (𝜃 − 𝑎𝑟𝑡)𝑑𝑡+ 𝜎𝑑𝑊𝑡,









































下，短期利率(𝑟𝑡)𝑡≥0是一个被定义在具有递增滤子的概率空间(Ω, 𝐺, 𝑃 )上的均值回复
高斯随机过程。在概率测度𝑃下，这个过程满足线性随机微分方程(SDE)


































* − 𝑟𝑡)𝑑𝑡+ ?̄?𝑑𝑊𝑟(𝑡). (2-2)
这里(𝑊𝑟(𝑡))是概率测度𝑄下的标准布朗运动。如果我们假设利率风险的市场价
格(用?̄?表示)是常数，则?̄?就包含在𝑟* = 𝑟∞ − ?̄??̄?/?̂?。
在不存在套利机会的情况下，记到期时间为𝑇的零息债券在时刻𝑡的价格
为𝑃 (𝑡, 𝑇 )，则





























+ ?̂?(𝑟* − 𝑟𝑡)
𝜕𝑃
𝜕𝑟𝑡
− 𝑟𝑡𝑃 = 0.
且满足𝑃 (𝑇, 𝑇 ) = 1。
记𝜏
′
= 𝑇 − 𝑡，则我们可以找到上述微分方程的一个形如下面形式的解
































































故零息债券𝑃 (𝑡, 𝑇 )的表达式为：













对𝑃 (𝑡, 𝑇 )利用Ito公式，可得
𝑑𝑃 (𝑡, 𝑇 ) = 𝑃 (𝑡, 𝑇 )(𝑟𝑡𝑑𝑡− 𝜎
′
(𝑡, 𝑇 )𝑑𝑊𝑟(𝑡)),
其中−𝜎′ = ?̄? 1−𝑒−?̂?(𝑇−𝑡)
?̂?





















































































































𝜎2𝑆(𝑇 − 𝑡) + 𝜎𝑆(𝑊𝑆(𝑇 )−𝑊𝑆(𝑡))).
即进行测度变换 [29]，由Girsanov’s定理，
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